
���������	��
���
�������������������
�� �	!#"%$�"&��'(���	������!#"

!�$�������"%� �	
*),+.-0/1��"2��"#
��	�3!#�4
�!&������'0���5�6���7��"&���

8:9 ; 94<>= ?&@BA C	A�D ?�<�E�D F G = H = E�D G = ?�I&J:C&K L�MN94<4O ; = ?�I�I F 9QP�E�R

S T4U V W V X>V Y Z [ \B]^XQ_`Y \ W a b c�d�b V eQY _`b V W a U f d�[ U a [ g f hiXQU U W b
j [ \ \ Y U k>[ T�l W TQm0b X>V eQ[ \nb l l \ Y U U o:S ]^dphiqsr4f:tiX4u v W T�b�w fxd�[ U a [ g	y y z z z yNtir4{x| y f hiXQU U W b

Y | _`b W c o:} [ c [ l W T�~iW T4_0� \ b U � \ X

�



����� � ���
	��

�
��O&I ; 9���D ;��sD F M�= ?�I5D ?�<5G ��O2H ��D ?�IQO&9 �NR P4F � DQH O���O D G���D ; D ?�H O&= ? � � J:C&K LpMN94<4O ; R�D F O

R G P�<>= O <�A��
��O F O^= R^R G F 9Q?�I0O ?�9QP�I���H 9 F F O ; D G = 9Q?���O G �^O O ?�I ; 9���D ;��sD F M�= ?�I��QD ; P�O`D ?�<NG ��OBH ��D ?�IQOB9 �

R ��9 F G �sD �>OiF DQ<>= D G = 9Q?���D ; D ?�H O>A��
��OsH 9Q?�?�O H G = 9Q?���O G �^O O ?`I ; 9���D ;��sD F M�= ?�I��QD ; P�OBD ?�<`IQO 9QI F D E
�4= H D ;

<>= R G F = ��P�G = 9Q?79 �NR ��9 F G��sD �>O�F DQ<>= D G = 9Q?7= ? H 9Q?4G F 9 ;`O ��E�O F = MNO ?4G �BD ?�< D ; R 95H 9Q?�?�O H G = 9Q?���O G �^O O ?

I ; 9���D ;��sD F M�= ?�I��QD ; P�O�D ?�<���O D G! �P"�#H 9 F F O H G = 9Q?&D F O0<>= R H P�R R O <�A
�
��O R O0H 9Q?�?�O H G = 9Q?�RBD F O0P�R O <�G 9

O R G = M�D G O`I ; 9���D ;��sD F M�= ?�I��QD ; P�O�� 9 FsF O D ;iH ; = M�D G O�R #�R G O M#A

$�%�& ' � ��(*)�+�	�� , ( '

�
��O#MN9>R G�H 9QMNE4; O G O&H 9QP�E4; O <5D G MN9>R E
��O F O - 94H O D ? MN94<4O ;`H 9QMNE�D F = R 9Q?5= R�H D F F = O <�9QP�G�P�?�<4O F

J:C&K L/. J:9QP�E4; O <�C&94<4O ;xK ?4G O F H 9QMNE�D F = R 9Q?�LiF 9 0 O H G 1�. C&O O �4;�O GBD ; ��2�3�3�341 A^C&9 F OnG ��D ?�5�30MN94<4O ; R

G D 6>O�E�D F G`= ?�G �4= R`E4F 9QI F D M#A�7s; ;^G ��O�MN94<4O ; R`O ��O H P�G O�2NF P�?�R 8�R = M�P4; D G = 9Q?�9 �s9���R O F �>O <2H ; = M�D G O

. H 9Q?4G F 9 ;BF P�?91ND ?�<5R = M�P4; D G = 9Q?79 �0I ; 9���D ;��sD F M�= ?�I�A�K ? H 9Q?4G F 9 ;BF P�?5G ��O2H 9Q?�H O ?4G F D G = 9Q?59 ��D ; ;

D G MN9>R E
��O F = H&I>D : O R��sDQR�;
��O <�A<�
��O�R O H 9Q?�<�F P�?=. >�?�@ - F P�?91��sDQR�G ��O�R D MNO�DQR#H 9Q?4G F 9 ; �A��P�G

H 9Q?�H O ?4G F D G = 9Q?&9 �A>�?�@A�sDQRB= ?�H F O DQR O <B�"# � C E�O F�#>O D F A��
��ON<4P4F D G = 9Q?�9 �sO DQH �#F P�?��sDQRnO D>P�D ; R

� 3�#>O D F R A�En9QP
�4; = ?�I�9 �
>�?�@^= ?�>�?�@ - F P�?B�sDQRsDQH �4= O �>O <N?�O D F�#>O D FAF 34A
�
��OnF O R E�9Q?�R O`9 �^D0MN94<4O ;

G 9�>�?�@^= ?�H F O DQR O`= RB<4O ;�?�O <#DQRsG ��O0<>= G�O F O ?�H O09 �!>�?�@^F P�?&<�D G DND �>O F D IQO <�9 �>O F�#>O D F R!H � - � 3�D ?�<

� - 2�34AJIs; 9���D ;��sD F M�= ?�I�= R�<4O ;�?�O <�DQRN?�O D F - R P4F � DQH O2D = F�G O MNE�O F D G P4F O�F O R E�9Q?�R O2D �>O F D IQO <	9 �>O F

G ��O�I ; 9���O>A��
��O F O0= Rn; D F IQO�<>= R H F O E�D ?�H ##= ?2O R G = M�D G = 9Q?�9 �BI ; 9���D ;!�sD F M�= ?�I�= ?	<>= G�O F O ?4G`MN94<4O ; R A

�
��On; 9 �^O R GBI ; 9���D ;��sD F M�= ?�IN= R�34A F K�L��
�!�4= ; O0G ��O`; D F IQO R G��sD F M�= ?�I�= RnD ��9QP�GA54A F�LNA��
��O0D = M 9 �

G �4= R0R G P�<"#&= R0G 9�;�?�<�H 9Q?�?�O H G = 9Q?M��O G �^O O ?2I ; 9���D ;��sD F M�= ?�I2D ?�<2G ��ONF O R E�9Q?�R O�9 �`R P4F � DQH O���O D G

��D ; D ?�H OnH 9QMNE�9Q?�O ?4G R A�7B?ND G G O MNE�Gi= R:<49Q?�OBG 9`O R G = M�D G OBI ; 9���D ;*�sD F M�= ?�I`P�R = ?�I�R ��9 F G
�sD �>OA. N4OP1

F DQ<>= D G = 9Q?���D ; D ?�H O`= ?&H 9Q?4G F 9 ; F P�?*��D ?�<���O D G
 �P"�&H 9 F F O H G = 9Q?�= ?&H 9Q?4G F 9 ; F P�? A

Q9%�R�S�T � T � +*U � �

Vn9 �5G ��OsF O R P4; G R^9 � � � J:C&K L�- MN94<4O ; RsD F O`D �QD = ; D �4; O4��D ?�<�G ��O = FB<�D G D�D F OnP�R O <�= ?�G ��O`H 9QMNE�D F -

= R 9Q? A��
��ONMN94<4O ;s<4O R H F = E�G = 9Q?�R0D ?�<�H 9QMNE4; O G ONO ��E�O F = MNO ?4G D ;^H 9Q?�<>= G = 9Q?�R�H D ?W��O�R O O ?2D GNJ:C&K L

2



��9QMNO&E�D IQO48W�4G G E*8 ��� �!�!�
- E�H M�<>= A ; ; ?4; A IQ9 ��� H M�= E�� H M�= E
��9QMNO>A �4G M�; A<�xD �4; O � F O E4F O R O ?4G RNMN94<4O ;

?�D MNO4� G ��ONE4F O R O ?�H O�9 ����O D GA �P"��H 9 F F O H G = 9Q?*�xI ; 9���D ;��sD F M�= ?�IB�QD ; P�O�D ?�<&G ��O�F O R E�9Q?�R O�9 �nR P4F -

� DQH O���O D G! �P"�&H 9QMNE�9Q?�O ?4G R 8^R ��9 F GA�sD �>OBF DQ<>= D G = 9Q?W �P"�W. N4OP1 ��; 9Q?�I��sD �>OnF DQ<>= D G = 9Q?� �P"� . ��OP1 �

R O ?�R = �4; O���O D G
 �P"�*�4; D G O ?4G���O D G
 �P"�*�
��O D G
 �P"��� F 9QM G ��O`94H O D ? A��x; P"��O RB<>= F O H G O <�G 9�G ��O0R P4F � DQH O

D F ONE�9>R = G = �>O4���!�4= ; O� �P"��O R`<>= F O H G O <B� F 9QM G ��O�R P4F � DQH O�D F ON?�O I>D G = �>O>A � 3�9 � � � MN94<4O ; R`P�R O� �P"�

H 9 F F O H G = 9Q?�E4F 94H O <4P4F O4�"�!�4= ; O � 9 �iG ��O Mp<49�?�9QGsP�R OB= G A��xD �4; O � D ; R 9NE4F O R O ?4G R:G ��O`<�D G D�D �>O F D IQO <

9 �>O F0D ; ;sG ��O�MN94<4O ; R �iMN94<4O ; - G 9 - MN94<4O ;^F 9>9QG�MNO D ?�R D>P�D F OB. �BC N
1 � H 9 F F O ; D G = 9Q?�H 9>O ��H = O ?4G R`D ?�<

F O I F O R R = 9Q?#H 9>O ��H = O ?4G R���O G �^O O ?NI ; 9���D ;��sD F M�= ?�IND ?�<���O D G� �P"��H 9QMNE�9Q?�O ?4G R A��BO I F O R R = 9Q?#H 9>O ��-

H = O ?4G RsD F O�H D ; H P4; D G O <��^= G �&G ��On; O DQR GnR D>P�D F O0MNO G ��94<�A
�
��O0MN94<4O ; R^= ?#G ��O0G D �4; O�D F O09 F <4O F O <��"#

F O <4P�H G = 9Q?�9 �:I ; 9���D ;��sD F M�= ?�I�A

Is; 9���D ;A�sD F M�= ?�I�D �>O F D IQO <�9 �>O FND ; ;nG ��O�MN94<4O ; R�O D>P�D ; R � A H�	�L��:D ?�<
�BC N&O D>P�D ; R�34A H � LNA

C#= ?4= M�P�M �sD F M�= ?�I#94H H P4F Rn= ? V����/. 34A F K�L�1 �xD ?�<&M�D �4= M�P�M �sD F M�= ?�I�= ? V0J
7��!- O5C . 54A F�F

L�1 A��
��O&R O H 9Q?�< �sD F M�= ?�I2= R�M�P�H �	R M�D ; ; O F�. 24A 3�H�L�1 A
Is; 9���D ;��sD F M�= ?�I&= RNDQH H 9QMNE�D ?4= O R��^= G �

R P4F � DQH O
��O D G = ?�IA�"#
��O�F DQ<>= D G = 9Q?�. 24A K � O�� M @ 1 D ?�<�R O ?�R = �4; O!��O D G = ?�I�. 34A � 2�O�� M @ 1 ���!�4= ; O^; D G O ?4G

��O D G = ?�I�D ?�<���O D G� �P"��� F 9QM G ��O`94H O D ?&G O ?�<�G 9�H 9QMNE�O ?�R D G O0G ��O���O D G = ?�I�AA7��>O F D IQO <�H ��D ?�IQO09 �

N4O�F DQ<>= D G = 9Q?�= RiR M�D ; ;*. - 34A � � O�� M @ 1 ����P�G = G R��BC NB= RxMN9 F O^G ��D ?0G ��D Gi9Q?�O�� 9 Fi9QG ��O F:H 9QMNE�9Q?�O ?4G R

. � A 54F�O�� M @ 1 A��
��O0F O I F O R R = 9Q?	H 9>O ��H = O ?4G���O G �^O O ?WN4O F DQ<>= D G = 9Q?	D ?�<&I ; 9���D ;!�sD F M�= ?�I�O D>P�D ; R

� A H�2!O��4. M @ L�1 � D ?�<�H 9 F F O ; D G = 9Q?NH 9>O ��H = O ?4G O D>P�D ; R�34A F 24A^J:9 F F O ; D G = 9Q?NH 9>O ��H = O ?4G*��O G �^O O ?`I ; 9���D ;

�sD F M�= ?�I�D ?�<�; D G O ?4G���O D G� �P"�NO D>P�D ; R�- 34A H�K"��D ?�<�F O I F O R R = 9Q?�H 9>O ��H = O ?4G:O D>P�D ; R�- � A 3�	�O��4. M @ L�1 A

��9 F���O D G! �P"��� F 9QM G ��O`94H O D ?#G ��O R O��QD ; P�O RBO D>P�D ;*- 34A � 5ND ?�<�- 34A ��� O��4. M @ L�1 A��
��O�H 9 F F O ; D G = 9Q?

D ?�<NF O I F O R R = 9Q?2H 9>O ��H = O ?4G R�� 9 F���O F DQ<>= D G = 9Q?2D ?�<#R O ?�R = �4; O���O D G
 �P"�#D F O0R M�D ; ; A

�
��O F O � 9 F O`I F O D G O FBI ; 9���D ;��sD F M�= ?�I�= RBDQR R 94H = D G O <B�^= G ��= ?�H F O DQR = ?�I�9 �
N4O F DQ<>= D G = 9Q?2H 9QMNE�O ?"-

R D G O <��"#�<4O H F O DQR = ?�I�9 �i; D G O ?4G���O D G! �P"�&D ?�<9��G 9�D0; O R RBO ��G O ?4G �"��O D G! �P"��� F 9QM G ��O094H O D ? A!�
��O

H ��D ?�IQO`9 ����O F DQ<>= D G = 9Q?2D ?�<#R O ?�R = �4; O���O D G
 �P"�#D F O��^O D 6>; #�H 9 F F O ; D G O <��^= G �&I ; 9���D ;��sD F M�= ?�I�A

Vn9 ����G F #�G 9�;�?�<���9 ��DQH H P4F D G O ; ##H D ?B�^O`O R G = M�D G O0I ; 9���D ;��sD F M�= ?�IN= ?&DNI = �>O ?#MN94<4O ;xP�R = ?�I

5



IQO 9QI F D E
�4= H D ;^<>= R G F = ��P�G = 9Q?�9 ��N4O F DQ<>= D G = 9Q?2= ?&H 9Q?4G F 9 ;xF P�? A�7s; ;iG ��O0MN94<4O ;:<�D G D��^O F On= ?4G O F E�9 -

; D G O <NG 9ND`I F = <��^= G ��G ��OBF O R 9 ; P�G = 9Q?#9 ��K �^= ?�; 9Q?�I = G P�<4O�D ?�< � �^= ?�; D G = G P�<4O>A
�
��O ?*�4G ��O`<>= G�O F O ?�H O

��9 �iH 9QMNE�9>R = G O R^9 ��N4O F DQ<>= D G = 9Q?�� 9 FsG ��OnMN94<4O ; R��^= G ��I ; 9���D ;��sD F M�= ?�IND ��9 �>OBG ��O`D �>O F D IQOnD ?�<

��O ; 9 �7G ��O0D �>O F D IQO��sDQRsH D ; H P4; D G O <�A

�
��O�<>= G�O F O ?�H O�9 �BG ��O�H 9QMNE�9>R = G O R�� = R�E4F O R O ?4G O <#= ?
�x= I�A � . G 9QE91 A�� = R0M�D �4= M�P�M = ?	G ��O

G F 9QE4= H D ;xD ?�<�R P
��G F 9QE4= H D ;�F O I = 9Q?�R^?�O D FsG ��O��^O R G O F ?�H 9>DQR G^9 ��7!� F = H D"��N>9QP�G ��D ?�<�Vn9 F G ��7BMNO F = H D"�

�!�4= ; O�9 �>O FnG ��O0MN9>R GBF O R = <4P�D ;:G F 9QE4= H RnD ?�<&R P
��G F 9QE4= H R��p= RB?�O D F�: O F 9N9 F`?�O I>D G = �>O>ABC2D �4= M�P�M�R

9 ��� D F O`; 94H D G O <#= ?&G ��O`F O I = 9Q?�Rn9 �iF O ; D G = �>O ; #&H 9 ; <��sD G O F A��
��O0F 9 ; O�9 �i; 9 �^O F0R G F D G P�RnH ; 9QP�<�RB= ?

N4O F DQ<>= D G = 9Q?W��D ; D ?�H O0= ?&G ��O R OnF O I = 9Q?�RB= R!�4= I�� A��x= IQP4F O�2NR ��9 �BRB9���R O F �>O <�D ?�?4P�D ;:MNO D ?�; 9 �^O F

H ; 9QP�<#D MN9QP�?4Gs= ?&G ��O�D ��R O ?�H O`9 �^M�= <�<>; O�D ?�<B�4= I��2H ; 9QP�<�RnDQH H 9 F <>= ?�I�G 9NK N�JsJ:L <�D G DB. �B9>R R 9 ���

N4H �4= G�O F � 	�	 � 1 A ��9 �^O FnH ; 9QP�<#D MN9QP�?4Gs= RsM�D �4= M�P�M�= ?#G ��O0R D MNO`E4; DQH O R ���!��O F O���= RsM�D �4= M�P�M#A

��O G:P�R:<4O ;�?�OsG ��OsE4F 9 0 O H G = 9Q?��59 ��N4O F DQ<>= D G = 9Q?�IQO 9QI F D E
�4= H D ;i<>= R G F = ��P�G = 9Q?�= ?NG ��Os= ?�<>= �>= <4P�D ;

MN94<4O ;
	 9Q?4G 9�� DQRBR H D ; D FnE4F 94<4P�H GB9 ��	 D ?�<��<�^= G �&H 9>R = ?�O09 �i; D G = G P�<4O>A

�x= IQP4F O � . ��9QG G 9QM�1^F O E4F O R O ?4G R^G ��O0E4F 9 0 O H G = 9Q?���D I>D = ?�R G`I ; 9���D ;
�sD F M�= ?�I�� 9 F0D ; ;:G ��ONJ:C&K L

MN94<4O ; R A2J:9 F F O ; D G = 9Q?5H 9>O ��H = O ?4G���O G �^O O ?
� D ?�<�I ; 9���D ;��sD F M�= ?�I&O D>P�D ; R�34A F 54A�7s; R 9&G ��ON; = ?�O

<>F D �^= ?�I��"#2G ��ON; O DQR G�R D>P�D F O R`MNO G ��94<2= R�R ��9 �s? A 7s; ;sG ��O�MN94<4O ;B<�D G D&D F O�?�9QG�� D F�� F 9QM3G �4= R

; = ?�O>A��
��Os9Q?4; #NO ��H O E�G = 9Q?0= R^<�D G Dn9 �*V0J
7��!- O5CM� �!�4= H �NI ; 9���D ;*�sD F M�= ?�I`= RiG ��OnR G F 9Q?�IQO R G A��B= I��

H 9 F F O ; D G = 9Q?�H 9>O ��H = O ?4GiMNO D ?�RiG ��D G:G ��O F O^= R^R G F 9Q?�I0O ?�9QP�I���H 9Q?�?�O H G = 9Q?���O G �^O O ?0I ; 9���D ;��sD F M�= ?�I

= ?�>�?�@ F P�?�D ?�<�G ��O!�QD ; P�OB9 ����= ?�H 9Q?4G F 9 ;�F P�? A�Is; 9���D ;*�sD F M�= ?�In= ?NG ��O^F O D ;�H ; = M�D G OBR #�R G O M�H D ?

��O0O R G = M�D G O <#P�R = ?�I�G ��O09���R O F �>O <�N4O F DQ<>= D G = 9Q?2= ?2DQR R P�MNE�G = 9Q?2G ��D GBF O D ;:<�D G D�; = O RnD GnG ��O`; = ?�O

R ��9 �s?�= ? �x= I�A � . ��9QG G 9QM�1 A��
�4= R^O R G = M�D G = 9Q?�� 9 FAN4O F DQ<>= D G = 9Q?�9���R O F �QD G = 9Q?�D ;i<�D G D`9 ��E`D F ?�O ; ;�O G A

D ;
. � 	�	�241:= RBR ��9 �s?�= ?�G ��OA;�IQP4F O>A
�
��O��QD ; P�O09 ���/� 9 FBF O D ;xH ; = M�D G O�R #�R G O MpO D>P�D ; R
- 54A H � O�� M @ �

D ?�<2G ��O F O � 9 F O�G ��O�O R G = M�D G = 9Q?�9 �BI ; 9���D ;��sD F M�= ?�I�= R0D E�E4F 9 �4= M�D G O ; # � A 5�LNA K Gn= R0R M�D ; ; O FNG ��D ?

I ; 9���D ;��sD F M�= ?�I�D �>O F D IQO <�9 �>O FnD ; ;xG ��O`MN94<4O ; R�. � A H�	�L�1 A

O2O���D �>O0?�9QG0<>= F O H GB9���R O F �QD G = 9Q?�R`9 ��N4O F DQ<>= D G = 9Q?	9 �>O F`D ; ;:G ��O0I ; 9���O4�xG ��O�<�D G D�9 �
E`D F ?�O ; ;

�



O G A#D ;�. � 	�	�241n= R09Q?4; #�G ��O�O R G = M�D G = 9Q?�P�R = ?�I2G ��O�9���R O F �>O <&K N�JsJ:L�H ; 9QP�<�R A N>9
�x= G0= R0P�R O � P4;sG 9

E4F 94<4P�H OnD ?�9QG ��O FBO R G = M�D G = 9Q?�9 � G ��On9���R O F �>O <�I ; 9���D ;��sD F M�= ?�I0P�R = ?�IND ?�9QG ��O FsMN94<4O ;�E�D F D MNO G O F A

�x= IQP4F O�5�. G 9QE91xF O E4F O R O ?4G RxG ��On<>= G�O F O ?�H OB9 �iH 9QMNE�9>R = G O R���9 ����O D G� �P"��H 9 F F O H G = 9Q?�. ���:J!19� 9 F

G ��O`MN94<4O ; RsG ��D G^= ?�H ; P�<4O0G �4= RsE4F 94H O <4P4F O>A
N>P�H ��MN94<4O ; RBD F O�R = IQ?�O <��"#��7= ?B�xD �4; O � A
�
��O ���:J

<�D G D�� 9 F�V�����D ?�<2@sJ
��7BCW5�D F ON?�9QG0D �QD = ; D �4; O4�^R 9�9Q?4; # � MN94<4O ;s<�D G D#R O G RnG D 6>O�E�D F Gn= ?�G ��O

H D ; H P4; D G = 9Q? A
�
��OnH D ; H P4; D G = 9Q?#9 �����sDQR:M�DQ<4O^= ?�G ��OnR D MNOBM�D ?�?�O FsDQR�� 9 F�N4O F DQ<>= D G = 9Q?*�
��P�G�� 9 F

G F 9QE4= H RxD ?�<�R P
��G F 9QE4= H Rx9Q?4; #�. 5�H4NA-*5�H V�1 A��
��Os<>= G�O F O ?�H O�� = Rx?�O I>D G = �>O:= ?0G ��O:F O I = 9Q?�R��^= G �`; 9 �^O F

H ; 9QP�<�RsMNO ?4G = 9Q?�O <�D ��9 �>O4��D ?�<N= Gs= Rs?�O D F�: O F 9�9 FnE�9>R = G = �>O09 �>O FsMN9>R GB9 �:D ; ;xF O R = <4P�D ;iG F 9QE4= H RBD ?�<

R P
��G F 9QE4= H R A!�
��O0E4F 9 0 O H G = 9Q?#9 �
���:J�9Q?4G 9��=� 9 FB= ?�<>= �>= <4P�D ;^MN94<4O ; R ��D I>D = ?�R G`I ; 9���D ;��sD F M�= ?�I

= R^R ��9 �s?N= ? �x= I�A 5�. ��9QG G 9QM�1 A��
��O`H 9 F F O ; D G = 9Q?#H 9>O ��H = O ?4G���O G �^O O ?��7D ?�<NI ; 9���D ;��sD F M�= ?�I��QD ; P�O

O D>P�D ; R�34A 	 � A ���:J/� 9 F�F O D ;BH ; = M�D G O#R #�R G O M = R�: O F 9
�:D ?�<	DQR R P�M�= ?�I2G ��D G0F O D ;BH ; = M�D G O#R #�R G O M

<�D G D�; = O RnD GBG ��O`; = ?�O0F O E4F O R O ?4G O <N= ?B;�I�A 5"��9Q?�ONH D ?&R O O0G ��D GBG ��O0O R G = M�D G = 9Q?29 �:I ; 9���D ;
�sD F M�= ?�I

= ?�G ��OnF O D ;xH ; = M�D G O�R #�R G O MpO D>P�D ; R � A �4� LNA4K G:= RBR ; = I��4G ; ##I F O D G O FBG ��D ?�G ��O`O R G = M�D G = 9Q?�� F 9QM N4O

F DQ<>= D G = 9Q?J. � A 5BL�1 A��sP�G�G ��O#O R G = M�D G = 9Q?59 �nI ; 9���D ;��sD F M�= ?�IW� 9 F�F O D ;nH ; = M�D G O&R #�R G O M D I>D = ?5= R

R M�D ; ; O FnG ��D ?#G ��O`I ; 9���D ;��sD F M�= ?�I�D �>O F D IQO <�9 �>O FnD ; ;xG ��O`MN94<4O ; R A

�*%�� ( ' 	�U +�� , ( ' � ' )�)*, � 	4+�� � , ( '

�
��OsR G P�<"#�R ��9 �BRxG ��D GiMN94<4O ;�I ; 9���D ;9�sD F M�= ?�I`H D ?���OsO R G = M�D G O <`P�R = ?�I�N4O3F DQ<>= D G = 9Q?���D ; D ?�H O

9 F���O D GA �P"�2H 9 F F O H G = 9Q?2IQO 9QI F D E
�4= H D ;B<>= R G F = ��P�G = 9Q?�= ?�H 9Q?4G F 9 ;iF P�? A`K ?&G ��ONR D MNONM�D ?�?�O F`I ; 9��"-

D ;��sD F M�= ?�I�O ��E�O H G O <�= ?&F O D ;^H ; = M�D G O�R #�R G O M H D ?W��ONO R G = M�D G O <�A��
��ONO R G = M�D G O <#F O D ;��QD ; P�O�= R

R M�D ; ; O FiG ��D ?�I ; 9���D ;��sD F M�= ?�InD �>O F D IQO <`9 �>O FxG ��O:MN94<4O ; R A��
��O:E�9>R R = �4; OsF O DQR 9Q?�9 ��9 �>O F O R G = M�D G = 9Q?

9 �sI ; 9���D ;!�sD F M�= ?�I��"#&G ��O�MN94<4O ; Rn= RnP�?�<4O F O R G = M�D G = 9Q?�9 �^; 9 �^O F�H ; 9QP�<�D MN9QP�?4G A ��9 F0DQ<4O D>P�D G O

F O E4F 94<4P�H G = 9Q?N9 ��; 9 �^O F^H ; 9QP�<4?�O R Ri= Gx= Ri?�O H O R R D F #0G 9n= ?�H ; P�<4OBG ��OB<4O E�O ?�<4O ?�H Os9 � H ; 9QP�<ND MN9QP�?4G:9Q?

�>O F G = H D ;�G O MNE�O F D G P4F O`R G F D G = ;�H D G = 9Q?W. IB9 F <49Q?�O G A:D ; �
2�3�3�341 A!N>P�H ��D`E�D F D MNO G O F = : D G = 9Q?�= R:P�R O <�= ?

� O �	MN94<4O ; Ri9Q?4; #>A��xD 6>= ?�In= ?4G 90DQH H 9QP�?4GiG ��OB<4O E�O ?�<4O ?�H O^9 �xH ; 9QP�<ND MN9QP�?4Gi9Q?NG O MNE�O F D G P4F OBR G F D G -

= ;�H D G = 9Q?�= Ri= MNE�9 F G D ?4G
� 9 FsI ; 9���D ;��sD F M�= ?�I�MN94<4O ; ; = ?�I���O H D P�R OnP�?�<4O F:= ?�H F O DQR O <�>�?�@^H 9Q?�<>= G = 9Q?�R

K



G F 9QE�9>R E
��O F = H��sD F M�= ?�I&= R�R G F 9Q?�IQO F�G ��D ?�R P4F � DQH O��sD F M�= ?�I . J:9 �>O #2O G A2D ; �!2�3�3�341 A �
�4= R`; O DQ<�R

G 90= ?�H F O DQR O09 �i?�O D F - R P4F � DQH O`= ?"�>O F R = 9Q?#H 9Q?�<>= G = 9Q?�R`D ?�<�G ��O F O � 9 F O`G ��On= ?�H F O DQR O`9 �i= ?"�>O F R = 9Q?�; 9 �^O F

H ; 9QP�<4?�O R R ABK Gs= RBG ��O0F O DQR 9Q?&9 �^<4O H F O DQR = ?�I�9 �!N4O F DQ<>= D G = 9Q?	D ?�<�F O <4P�H G = 9Q?&9 �:I ; 9���D ;
�sD F M�= ?�I�A

�
�4= R:MNO D ?�RiG ��D G:E4F 9���D �4; #�H 9 F F O H GxF O E4F 94<4P�H G = 9Q?�9 � ; 9 �^O FsH ; 9QP�<4?�O R Ri= R^H F P�H = D ;�� 9 F:F O E4F 94<4P�H G = 9Q?

9 �:H 9 F F O H GsI ; 9���D ;��sD F M�= ?�I�A

��� � �����
	 � � 
���� ��� � �
�4= R�R G P�<"# ��DQR���O O ? R P�E�E�9 F G O <��"#
�BP�R R = D ? ��P�?�<�9 ���BDQR = H �BO R O D F H �

. I F D ?4G�3�2 - 3�K - H � 	43�	"��3�2 - 3�K - H � 	�3 � ��3�2 - � K - 	 � K � K41 � K V���7�N�3 � - 2 � 5�24A

� T�� T � T"' 	 T �

J:9 �>O #NJBA �47nH �4P�G D �nD 9�LNA C	A � � D M���O F G!N�A ��A �4�xD #>; 9 F!LNA @BA �42�3�3�34A:K ?4G O F H 9QMNE�D F = R 9Q?N9 � E4F O R O ?4G

D ?�<�� P�G P4F O�H ; = M�D G O RnR = M�P4; D G O <��"##H 9QP�E4; O <#94H O D ?"- D G MN9>R E
��O F O�I`J:C2R ABLsJ:C�EnK��BO E�9 F GAV=H�H4A

LiA � - 2�34A

E`D F ?�O ; ;AO�A �iA ��N>G D #>; 9 F�O�A �sA �!IBP�E�G DMN�A �0A ���s= G H ��O # V�A 70A ��O�= ; ��O F�70A JBA � � 	�	�24A N>O DQR 9Q?�D ;

�QD F = D G = 9Q?�9 �iR P4F � DQH OBF DQ<>= D G = 9Q?B��P�<4IQO Gs<4O F = �>O <�� F 9QM�K ?4G O F ?�D G = 9Q?�D ;�N4D G O ; ; = G O�Ji; 9QP�<#Ji; = M�D G 9 ; 9QI�#

LiF 9 0 O H GBJ � <�D G D���A9IBO 9QE
�"#�R A��BO R Ai8�A 	4F>AiLiA � K4F ��� - � K4F H�3�A

IB9 F <49Q?7JBA �nA ���B9>R D G =�70A �
IBP�<4IQO ;��0A �
2�3�3�34A���F 9QE4= H D ;`R O ?�R = G = �>= G #�9 �0D2H 9QP�E4; O <	MN94<4O ;BG 9

R E�O H = ;�O <�K N�JsJ:L�; 9 ��H ; 9QP�<�R A���A�Ji; = M�D G O>A:8�A � 54AiLiA 2�2�5�	 - 2�2�H�3�A

C&O O �4;AI0A 70A ���s9>O F�I0A ��A �sJ:9 �>O #	JBA � � D G = �0C	A �
N>G 9QP"G�O F �0A ��A ��2�3�3�34A��
��O&J:9QP�E4; O <�C&94<4O ;

K ?4G O F H 9QMNE�D F = R 9Q?�LiF 9 0 O H G�. J:C&K L!1 A �sP4; ; A
7BMNO F AxC&O G O 9 F A
N>94HQA:8�A �4� AiLiA 5 � 5 - 5 � � A

�B9>R R 9 ��O�A �`A �4N4H �4= G�O F �0A 70A � � 	�	 � A:K N�JsJ:L	H ; 9QP�<�<�D G D`E4F 94<4P�H G A��sP4; ; A�7BM#AxC&O G O 9 F 9 ; A�N>94HQA

8�A F 24AiLiA 2 - 2�34A

H



R �
�*U TM$�%�� U (����"U����"���W, '�� � ' )�� S�T � T � ��( ' � T ( � � +*� � �
	 TWS�T �"�
	�+��/���"U � ' 	 T 	4(���


��( '�T"' � ��� (W, ' 	�� T �
� , '�� ( � >�?�@ � (
��)*, � T � T"' ��� (*) T U � %

� - I ; 9���D ;*�sD F M�= ?�I�. L�1 � 	���-xG ��O^F O R E�9Q?�R OB9 ��; D G O ?4G���O D G� �P"�*� 	���-���O D G� �P"��� F 9QM�G ��Os94H O D ?*�

	��B-`R O ?�R = �4; O���O D G� �P"�*�
	���� -
��O�F DQ<>= D G = 9Q?*� 	�� � -�N4O�F DQ<>= D G = 9Q?P. O�� M @ 1 A����<-��QD ; P�O

D �>O F D IQO <�9 �>O FnD ; ;iG ��O`MN94<4O ; R � �<-:MN94<4O ; - G 9 - MN94<4O ;��BC N��9>P-sH 9 F F O ; D G = 9Q?2H 9>O ��H = O ?4G!��O G �^O O ?

��O D G! �P"�2H 9QMNE�9Q?�O ?4G`D ?�<�������-^F O I F O R R = 9Q?2H 9>O ��H = O ?4G���O G �^O O ?B��O D G� �P"�2H 9QMNE�9Q?�O ?4GnD ?�<����

. � �4. ! @ " 1 1 A0Li9>R = G = �>O���O D G� �P"�2MNO D ?�R! �P"�2G 9�G ��ONR P4F � DQH O>A��
��O�MN94<4O ; R0D F O�9 F <4O F O <��"##G ��O

F O <4P�H G = 9Q?�9 �:I ; 9���D ;��sD F M�= ?�I�A$#�>/-:P�R = ?�I�9 ����O D G! �P"�#H 9 F F O H G = 9Q? . �P#>O R �4-:?�9"1 A

C&94<4O ; #�> � 	�� 	�� 	�� 	���� 	�� �
V0J
7��!- O5C - 54A F�F - � A 34F - � A 	 � 34A F H � A F H 54A F�F
I���E � � 24A 3�H - 54A 5�	 - � A K�2 � A � 3 24A 3�3 � A � 5
��C�E - � A 	4F - 24A �4� - 34A K�2 34A 	 � 54A 2 � - 34A � H
JsJsJ � � A 	�5 - � A � F - � A 5 � � A 5 � 24A ��� - � A F H
%AL`C &A5 - � A � H - � A ��� - 34A 	 � - 34A � 	 24A F H - 34A 2 �
J:@���� - � A � 5 - 54A F 3 - 34A F K � A 2�H 54A 5�	 - 34A 2 �
JsJ!N � � � A F K - � A 54F - 34A 	�2 34A K�5 24A F K - 34A 	�	
J!N>K �'& � � A F 5 - 24A K�H - � A 2�	 34A F�F 24A 3 � � A � 	
IBK N
N - � A F 3 - 24A 2�H - � A K�	 � A 2 � � A � K 34A F H
%AL`C & � � A K�	 - 24A � H - 34A F 	 34A F � 24A � 	 - 34A � 5
�sC �nJ � � A K � - � A H � - 34A 	 � 34A K � 24A K�5 - 34A � K

@sJ
��7BCW5 � � A K � - 24A 5�5 - 34A F � 34A H � 24A F K - 34A �4�
C �BK � � A K�3 - 54A � H - 34A 	 � � A 54F � A 5�3 � A H �
K 7BL � � A �4� - 34A H4F - 24A 	�5 34A � 3 54A 	�5 - � A � 2

V0J
7��!- J!N>C - � A 2�H - � A H�5 - 34A F�F 34A F � 24A 2�2 - 34A K�	
LsJ:C - � A � � - � A K4F - 34A F 3 34A F�F 24A 2 � - 34A F �
K VnC - 34A 	�	 - 34A 	�5 - 34A F�F 34A �4� 24A 54F - � A � K
V���� � 34A F K - 34A F K - 34A � K 34A �4� 24A 2�2 - � A K�3
��� � A H�	 - 24A � 2 - � A �Q� 34A � 2 24A K � - 34A � �
� 34A H � � A 3�2 34A K�	 34A 5�	 34A H�2 � A 54F
> - 34A H�K - 34A � 5 34A � H - 34A � 2 34A F 2" - � A 3�	 - 34A ��� 34A �Q� - 34A � 2 � A H�2

F



�x= I�A � AA� 9QE*8sG ��O�<>= G�O F O ?�H O�� 9 �^G ��O�H 9QMNE�9>R = G O RB9 ��N4O F DQ<>= D G = 9Q?W� 9 FnG ��O0MN94<4O ; RA�^= G �&I ; 9���D ;
�sD F M�= ?�IND ��9 �>OnG ��O`D �>O F D IQO`D ?�<���O ; 9 � G ��O`D �>O F D IQO�. O�� M @ 1 A��
��OA�QD ; P�O RBD ��9 �>O�2�3�O�� M @ D F O
R ��DQ<4O <�A��s9QG G 9QMB8iG ��OnE4F 9 0 O H G = 9Q?��79 ��N4O F DQ<>= D G = 9Q?&9Q?4G 9�� . O�� M @ 1:D I>D = ?�R GnI ; 9���D ;��sD F M�= ?�I
�QD ; P�O�� 9 FBG ��O`MN94<4O ; R�. L�1 A�&BE�O ?#H = F H ; O0MNO D ?�R^G ��O`O R G = M�D G = 9Q?B� 9 FBG ��O`9���R O F �QD G = 9Q?�R A

�



�x= I�A 24AM7B?�?4P�D ;BMNO D ?	9���R O F �>O <2K N�JsJ:L�; 9 �^O F�H ; 9QP�<4?�O R R0= ?�G ��O#D ��R O ?�H O�9 �nM�= <�<>; O&D ?�< �4= I��
H ; 9QP�<4?�O R R�. E�O F H O ?4G 1 A

	



�x= I�A 54A�� 9QE*80G ��O�<>= G�O F O ?�H O�� 9 �sG ��O�H 9QMNE�9>R = G O R`9 ����O D GA �P"�	H 9 F F O H G = 9Q?�D G�5�H4N�- 5�H V � 9 F�G ��O
MN94<4O ; R!�^= G �&I ; 9���D ;��sD F M�= ?�I�D ��9 �>O`G ��O�D �>O F D IQO0D ?�<���O ; 9 ��G ��O0D �>O F D IQO�. O�� M @ 1 A
�
��O��QD ; P�O R
D ��9 �>O
2�3�O�� M @ D F OsR ��DQ<4O <�A �s9QG G 9QMB8 G ��O:E4F 9 0 O H G = 9Q? �	9 ����O D G* �P"�0H 9 F F O H G = 9Q?09Q?4G 9 �=. O�� M @ 1
D I>D = ?�R GnI ; 9���D ;
�sD F M�= ?�I��QD ; P�O�� 9 FnG ��O0MN94<4O ; R�. L�1 A�&BE�O ?&H = F H ; O`MNO D ?�RsG ��O09���R O F �QD G = 9Q?�R�. : O F 9
 �P"�#H 9 F F O H G = 9Q?91 A�� �sDQRBH D ; H P4; D G O <#D GA5�H4N�- 5�H V�A

� 3


